A high-throughput screening system for the evaluation of biomass-hydrolyzing glycoside hydrolases.
To implement a protein engineering strategy for the improvement of enzyme performance on biomass, a straightforward, robust high-throughput method was devised and tested with recombinant GH11 xylanase as acting on wheat straw. The method requires automated liquid handling equipment, but avoids the need for specialized milling and powder weighing devices and the use of labour intensive steps such as manual cutting of pipette tips. After expression in Escherichia coli cells grown in microtiter plates, recombinant xylanase was released into the culture medium and used directly for biomass hydrolysis. Reactions were monitored using a micro-3,5-dinitrosalicylic acid assay. The cumulative error of the method was less than 15%. To validate the method, randomly generated xylanase mutants were analyzed. This allowed the detection of one mutant, which produced a 74% increase in hydrolysis compared to the parental enzyme. Closer analysis revealed that this increase in activity was correlated with a twofold increase in xylanase expression.